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Healthcare resources are in great demand. Pa-
tients often have to wait long periods of time
before being seen by physicians or other med-
ical providers. It is easy to assume that this is
now just a fact of life and that there is little we
can do to change things. However, a careful
examination of the processes that we take for
granted can reveal powerful opportunities to
improve the waste and inefficiencies that are so
frustrating for patients, employees, and medi-
cal providers.
The process of scheduling patients in a med-
ical specialty clinic is of vital importance to the
patient and practitioner. Often, this contact
forms the basis of the patient’s first impression
of a facility and provider. Patients want to be
seen promptly by physicians or other providers
who are familiar with their diagnoses or prob-
lems, while practitioners want a system capable
of efficiently triaging patients. The intermedi-
aries between the patient and the practitioner
are the schedulers or the clinic coordinator.
These individuals must be sympathetic, capa-
ble, and flexible as they interact with patients
or referring physicians. Furthermore, they re-
quire the tools and autonomy in order to meet
the needs of individual patients and schedule
them in the correct clinic or with the most ap-
propriate provider. Providers and patients rely
on this system to be efficient and cost-effective,
yet, in many cases, it is not. A review of patient
satisfaction surveys from our outpatient sports
medicine clinic revealed that many of our pa-
tients were dissatisfied with our scheduling
system and experienced long delays in sched-
uling. The providers felt that the system suited
their needs and functioned quite well; they did
not realize how inefficient it was. Our patients’
concerns provided the impetus for us to review
and improve our scheduling process. We used
the principles of lean thinking (Womack &
Jones, 2003) to accomplish this.
Overview of Lean Thinking
Lean thinking is an operational improvement
philosophy derived from the automobile man-
ufacturing industry (Liker, 2004). It is a
framework for efficiently providing customers
with exactly what they want through continuous
improvement of the production process. Opti-
mizing the production and delivery of a
product or service is the focus of the lean pro-
cess. The fundamental concepts involved in
creating a lean process are value, flow, pull,
and perfection (Womack & Jones, 2003). The
first and most critical step toward establishing a
lean production process is to identify precisely
what the customer values. This should be a
specific product or service and can only be de-
fined by the customer. Next, every step in
production of this product or service is illus-
trated in what is termed the value stream. The
value stream is used to identify and eliminate
waste, which includes anything within the pro-
cess that is of no value to the customer, with the
aim of creating an efficient production flow.
Ideally, the customer is able to pull the value
from the process without unnecessary effort or
delay. The result is a product or service that is
as close as possible to what the customer actu-
ally wants. The lean process is an unending
cycle toward perfection, in which the produc-
tion of a product or service is continually
refined and improved.
Lean thinking has been applied successfully
in a variety of industries. There are a number of
reports of its application in healthcare (Bush,
2007; Endsley, Magill, & Godfrey, 2006; Kim,
Spahlinger, Kin, & Billi, 2006; Young et al.,
2004).
Creation of the Lean Process
In our patient scheduling process, the consum-
ers are the patients, referring physicians, and
medical providers. We determined what our
customers value from their comments and sug-
gestions, as well as from our own experience as
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healthcare consumers and medical profession-
als. Patients and referring physicians value
prompt access to appropriate medical provid-
ers, while medical providers value an efficient
system that accurately triages patients to their
clinics.
Once this value was identified, a current
state value stream map (CS VSM) was created
(Rother & Shook, 2003). The mapping process
required detailing all the steps and information
flow in the current patient scheduling process.
For our patient scheduling, the CS VSM in-
cluded capturing patient and insurance
information, previous medical records, test re-
sults, and imaging films that were collected by
the clinic coordinator before an appointment
was scheduled (Figure 1). In many cases, a
physician’s clinical expertise and review was
thought to be necessary. In addition to illus-
trating the individual steps, the CS VSM
identified who was responsible for each step,
the technology used in the process, how the
process flowed from one step to the next, the
process time, and the wait times within and in
between each step. In addition, duration of the
entire process (total lead time) and how each
step affects upstream and downstream pro-
cesses were displayed. The resulting visual
representation dramatically demonstrated just
how inefficient our scheduling process was.
After discovering the minimal value that the
delay in scheduling produced, the decision to
streamline the process was readily agreed upon
by providers and administrators. Even those
practitioners who thought the scheduling sys-
tem functioned well before the process was
mapped now believed that it needed to be
changed. We realized that the old system was
continued for years because those involved
were only aware of their individual compo-
nents; they never saw the ‘‘big picture.’’ The
mapping process allowed us to visualize the big
picture.
The information from the CS VSM was an-
alyzed by a process improvement team, which
included representatives of all stakeholders in
the process. This team brainstormed ideas and
identified specific steps in the process that
could be eliminated or consolidated, so waste
could be minimized and value maximized. Af-
ter working through the process with a more
efficient flow, a future state VSM (FS VSM) was
created to visualize the new process (Rother &
Shook, 2003) (Figure 2). Our goal was to
schedule at least 90% of our patients during
the first phone contact. A major component of
this improvement process included enabling
schedulers and the clinic coordinator. They
needed the autonomy to schedule patients with-
out seeking other approvals. In order to help
the schedulers assign patients to the correct
providers, thereby increasing value for the cus-
tomers, the clinic coordinator and physicians
designed algorithms based on clinical problems
that the schedulers were likely to encounter
(Figure 3). These algorithms were used by the
call center to identify provider preferences and
the types of injuries and conditions they treat.
Implementation of the lean process was
completed in only 10 days. During this time,
we introduced the lean process to staff, fine-
tuned the clinical algorithms for schedulers,
and worked to enable the call center to sched-
ule appointments without pre-approval. After
implementation, a mindset of continual im-
provement and elimination of waste was
essential to maintain the lean process. Contin-
ual feedback from the providers and patients to
the schedulers is needed to ensure the contin-
ued maximal value for all our customers.
Results of Thinking Lean
Scheduling patient appointments in our old
system sometimes took as little as 5 minutes on
the phone. However, it took up to 36 days for
some patients, requiring up to 21 phone con-
tact minutes between the patient and the
scheduler. Even more alarming was the real-
ization that the lengthy physician review of
medical records and images only added value
for approximately 10% of our patients.
During the first month after implementation
of the lean process, 454 patients contacted our
clinic by telephone. Of these, 305 (67%) were
appropriate for our sports medicine practice
and were scheduled during the initial call, with
an average phone contact time of 2.5 minutes.
In all, 339 (75%) patient requests for appoint-
ments were managed with one phone call. Of
those not managed on the first call, the most
common reasons were either unique injuries/
conditions or out of network insurance. Those
patients who did not match our physicians’
specialized practice parameters were referred
to other orthopedic services who could more
appropriately meet their needs. With regard to
those patients with out network insurance, we
recommended that they contact their primary
care physician or work with their insurance
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company directly to avoid large out of pocket
expenses.
During the second month, 450 patients con-
tacted us by telephone. Of these, 315 (70%)
patients were scheduled with one call, averag-
ing 2.5 minutes per call. We were able to
increase the number of requests managed with
one call to 356 (79%). In the third month, 547
patients contacted us by telephone. Of these,
388 (71%) patients were scheduled with one
call. We maintained the average 2.5 minutes
per call and the number of requests managed
with one call was 430 (79%). At 6 months, 435
of 535 (81%) patients were scheduled with one
call; we managed 474 (89%) of all patient ap-
pointment requests with one call, while
maintaining the 2.5-minute average call dura-
tion. After 14 months, 392 of 517 (76%) of
patients were scheduled with one call, while
432 (84%) patient appointment requests were
managed with one call. We continue to main-
tain the 2.5-minute average call time.
Two months after making the lean improve-
ments to our scheduling system, we requested
verbal and e-mail feedback from patients, staff,
and referring clinics. Our patients liked being
scheduled promptly for appointments. Feed-
back on the lean improvements from our
referral sources was extremely positive. When
our new scheduling process was presented to a
managed care liaison service between primary
care physicians and specialty clinics, they were
eager to help us implement the changes. They
felt that the changes we made also helped
them streamline their process. A notification
was sent to all the primary care physicians in
our system to inform them that we only ac-
cepted telephone referrals. This allowed us to
answer questions immediately and eliminated
repeated return phone calls for information,
which saved everyone time.
The value of this process for the referring
physicians became evident as it reduced their
paperwork and the need to make repetitive
calls due to scheduling delays for appointment
requests on behalf of their patients. Our call
center staff enthusiastically adopted the new
process, and supported it with a positive out-
look as they were empowered to do their job
more efficiently and help patients directly.
Figure 3. Our Algorithm used to Schedule Patients with Knee Pain and no Prior
Evaluation is Shown
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Discussion
The concept of lean thinking can be used to
identify opportunities to create change with
real value in the healthcare setting. We used
lean thinking techniques to improve the effi-
ciency of the patient scheduling system in our
outpatient sports medicine clinic. The evalua-
tion of our scheduling process revealed a
system that was overburdened by unnecessary
steps and procedures, resulting in waste of
valuable resources that directly affected our
patients. Our patient satisfaction has improved,
our referral network is pleased, and our em-
ployee satisfaction has improved dramatically
as well. The call center now feels empowered
and the providers have seen few associated
problems.
While our original goal was to schedule 90%
of our patients during the first phone contact,
we found that, realistically, after 6 months we
were able to sustain a little more than 85%
rate overall due to the complexity of some of
the cases we encounter in our health system.
After demonstrating our ability to maintain
this performance on a monthly basis for the
first 9 months, we began semi-annual reviews,
and now monitor the process annually to en-
sure that the process stays lean. Although a
process-wide review occurs each year, a lean
mindset persists as employees confront ongo-
ing challenges in the sometimes complicated
patient scheduling process. Unfamiliar prob-
lems regularly surface and often require ad-
justments in our protocols. Patient satisfaction
surveys are used to assess improvement in cus-
tomer service.
While we typically do not view our healthcare
operations from a manufacturing perspective,
the lean tools and processes pioneered in the
automotive industry are applicable in the
healthcare system. By using the lean thinking
process, we were able to reduce waste and cre-
ate an efficient, effective scheduling system that
provides value to our patients, staff, and pro-
viders alike.
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Objectives
By participating in this independent study offering,
the reader will be able to
1. Identify the 4 fundamental concepts of lean thinking
2. Describe how lean thinking was applied to a medical
scheduling process
3. Recognize waste in a process
Questions





2. Which of the following is not waste?
a. A redundant step
b. An unnecessary approval
c. Duplicating work
d. Anything that adds value
3. What do patients value in a scheduling process?
a. Going through several steps
b. Scheduling an appointment quickly
c. Having to repeat information
d. Obtaining medical documents





5. Perfection in a lean process refers to
a. An unachievable goal
b. Continued improvement
c. The end point of lean thinking
d. Value
6. The current state value stream illustrates
a. Only what brings value to a process
b. Only problems in the current process
c. The flow of the current process
d. Only what the customer values
7. The future state value stream map illustrates
a. Only problems in the current process
b. Only what brings value to a process
c. An improved process after waste is eliminated
d. Only what the customer values





d. Identify where new staff is needed





d. The insurance company
10. Where did lean thinking originate?
a. Healthcare industry
b. Automobile manufacturing industry
c. Food production industry
d. Computer industry
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